Abstract The present study is carried out to examine the effect of Hall current on unsteady flow of a viscous, incompressible and electrically conducting fluid past an exponentially accelerated inclined plate with variable wall temperature and mass diffusion in the presence of transversely applied uniform magnetic field. The plate temperature and the concentration level near the plate increase linearly with time. The governing equations involved in the present analysis are solved by the Laplace-transform technique. The velocity profile is discussed with the help of graphs drawn for different parameters like thermal Grashof number, mass Grashof number, Prandtl number, Hall current parameter, acceleration parameter, the magnetic field parameter and Schmidt number, and the numerical values of skin-friction have been tabulated. It is observed that the flow pattern is affected significantly with plate acceleration, Hall current. The importance of the problem can be seen in cooling of electronic components of a nuclear reactor, bed thermal storage and heat sink in the turbine blades.
Introduction
The MHD flow problems play important roles in different area of science and technology, like biological science, petroleum engineering, chemical engineering, mechanical engineering, biomechanics, irrigation engineering and aerospace technology. The influence of magnetic field on viscous, incompressible and electrically conducting fluid is of great importance in many applications such as magnetic material processing, glass manufacturing control processes and purification of crude oil. The response of laminar skin friction and heat transfer to fluctuations in the stream velocity was studied by Lighthill [1] . Rajput and Kumar [11] have analyzed MHD 434 flow past an impulsively started vertical plate with variable temperature and mass diffusion. Free convection flow past an exponentially accelerated vertical plate was considered by Singh and Kumar [4] . Mass transfer effects on the flow past an exponentially accelerated vertical plate with constant heat flux was studied by Basant et al. [5] . Muthucumaraswamy et al. [9] have considered heat transfer effect on flow past an exponentially accelerated vertical plate with variable temperature. Muthucumaraswamy et al. [10] have studied mass transfer effects on exponentially accelerated isothermal vertical plate. Hall current effect on MHD flow is also significant in many cases. Some such problems already studied are mention here. Katagiri [2] has investigated the effect of Hall current on the magneto hydrodynamic boundary layer flow past a semi-infinite fast plate. Pop [5] has considered the effect of Hall currents on hydromagnetic flow near an accelerated plate. Hall effect on magnetohydrodynamic boundary layer flow over a continuous moving flat plate was investigated by Pop and Watanabe [6] . Attia [7] has analyzed the effect of variable properties on the unsteady Hartmann flow with heat transfer considering the Hall effect. Further, Attia and Sayed [8] have studied the Hall effect on unsteady MHD couette flow with heat transfer of a bingham fluid with suction and injection. Thamizhsudar and Pandurangan [12] have considered combined effects of radiation and Hall current on MHD flow past an exponentially accelerated vertical plate in the presence of rotation. Srinivas and Naikoti [13] has analyzed Hall effect on unsteady MHD free convection flow over a stretching sheet with variable viscosity and viscous dissipation. We are considering the unsteady MHD flow past an exponentially accelerated inclined plate with variable temperature and mass diffusion in the presence of Hall current. The results are shown with the help of graphs and table.
Mathematical Analysis
The geometrical model of the problem is shown in Figure- Consider an unsteady flow of a viscous, incompressible, electrically conducting fluid past an impulsively started non-conducting inclined flat plate. The x axis is taken along the vertical plane and z axis is normal to it. Thus the z axis lies in the horizontal plane. The plate is inclined at angle αfrom vertical. A transverse magnetic field B 0 of uniform strength is applied on the flow. Initially it has been considered that the plate as well as the fluid is at the same temperature T ∞ . The species concentration in the fluid is taken as C ∞ . At time t >0, the plate starts exponentially accelerating in its own plane with velocity u=u 0 e bt , and temperature of the plate is raised to T w . The concentration C near the plate is raised linearly with respect to time.
The flow model is as follows:
The initial and boundary conditions are
The following non-dimensional quantities are introduced to transform equations (1), (2) , (3) and (4) into dimensionless form:
Thus the model becomes
The corresponding boundary conditions (5) become:
Dropping bars in the above equations, we get
The boundary conditions are
Writing the equations (12) and (13) in combined form (using q = u + iv)
The boundary conditions become:
The dimensionless governing equations (17) to (19), subject to the boundary conditions (20), are solved by the usual Laplace -transform technique. The solution obtained is as follows:
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The expressions for the symbols involved in the above solutions are given in the appendix.
Skin Friction
The dimensionless skin friction at the plate is
The numerical values of τ x and τ y , for different parameters are given in Table- 1.
Result and Discussions
The Skin friction is given in Table 1 . The value of τ x increases with the increase in thermal Grashof number, mass Grashof Number, Hall current parameter and time, and it decreases with the angle of inclination of plate, the magnetic field parameter, acceleration parameter, Prandtl number and Schmidt number. Similar effect is observed with τ x , except magnetic field parameter, acceleration parameter and Hall parameter, in which case τ y increases with magnetic field parameter and acceleration parameter, and decreases with Hall parameter.
Conclusion
The conclusions of the study are as follows:
• Primary velocity increases with the increase in thermal Grashof number, mass Grashof number, Hall current parameter, acceleration parameter and time.
• Primary velocity decreases with angle of inclination of plate, the magnetic field, Prandtl number and Schmidt number.
• Secondary velocity increases with the increase in thermal Grashof number, mass Grashof number, the magnetic field, acceleration parameter and time.
• Secondary velocity decreases with the angle of inclination of plate, Hall current parameter, Prandtl number and Schmidt number.
• τ x increases with the increase in Gr, Gm, m and t, and it decreases with α, M, b, Pr and Sc.
• τ y increases with the increase in Gr, Gm, b, M and t, and it decreases α, m, Pr and Sc. 
